We aimed to analyse the effectiveness of an operative training in soldiers' psychophysiological and melee combat performance. Nineteen soldiers performed a 50-hr training for 10 weeks. After training, they were divided into two groups: higher performance group (HPG) and lower performance group (LPG), then they conducted a realistic melee simulation where psychophysiological response, task performance, and the utilization of techniques learned were measured. HPG presented a significantly (p < 0.05) higher heart rate, blood lactate, and jump height; a lower blood oxygen saturation, task performance mark, use of studied techniques than LPG after the simulation; and a higher low frequency/high frequency ratio of heart rate variability previous the simulation than LPG. Independent of performance and the use of studied techniques by the participants, the melee simulation produced an increase in fight or flight response, increasing rated of stress and perceived exertion, sympathetic modulation, and physiological response. A specific melee combat training program induced different modifications in psychophysiological and task performance depending on the level of studied technique used. HPG presented a significantly higher cardiovascular response than LPG and time perception, and memory presented no differences between groups; also HPG presented a significantly higher use of studied techniques.
These results showed the necessity of specific training to endure stress in their habitual work demands, fact important to improve personnel performance and health, since the prolonged exposition to stress environment without a correct preparation was related with posttraumatic stress disorders (Villarreal et al., 2002) .
There is poor knowledge about the operative training approach, either at physiological as psychological levels. The basic combat training has been focused in the increase of physical fitness and/or decrease of the rate of injury in the participants (Knapik, Darakjy, Scott, & Hauret, 2005) . Epidemiological studies have identified several risk factors for physical training-related injuries in the basic combat training, including low physical activity level, smoking, slower maximal effort run times, and both high and low levels of flexibility (Knapik et al., 2001) . Actual training systems lasted extended period in which subjects perform technique in a low stress environment, situation opposite with the real combat situations. Then there is poor knowledge about the efficiency of melee training program even in sport, police, or military population. For these reasons, we aimed to study the efficiency of a specific melee training program in the present research, postulating the following study objectives: 1-to study the psychophysiological response in a realistic melee combat simulation based on actual theatres of operations; 2-to study the effect of high and low task performance level in the psychophysiological response; 3 -to study the relationship between task performance level and the utilization of techniques learned in a specific melee training; 4-to study the effect of stress response on time perception and memory.
The initial hypotheses were that participants with lower psychophysiological response would archive higher task performance and no negative effect on time perception and memory, and participants with higher task performance would present a high utilization of techniques learned.
| METHODS

| Experimental approach to the problem
Psychophysiological response, task performance, and the utilization of techniques learned were measured in a realistic melee exercise simulation, after conducting a 50-hr melee combat training. Participants were divided in high-and low-performance groups, according at the Task Performance Mark obtained in the melee exercise simulation.
| Participants
We analysed 19 male soldiers of the Spanish Army (28.8 ± 4.9 years; 176.2 ± 5.3 cm; 75.1 ± 5.3 kg; 24.2 ± 1.3 BMI, and a minimum of 5 years of martial arts training). Prior to participation, the experimental procedures were explained to all the participants, who gave their voluntary written informed consent in accordance with the Declaration of Helsinki. In addition, all the procedures were approved by the Head Quarter of the Unit.
| Procedure
Participants performed a 50-hr specific operative melee training for 10 weeks (5 hr per week, 1 hr per day). In this training, they study theoretically and practically applied immobilization, strike, and control techniques from martial arts. The training program started with a low stress level and increased to a high stress level to simulate the real actions that participants must deal in their duty. All the procedures learned were based in instinctive and basic techniques, with a technical component as low as possible for better learning. The structure of the training session began with a theoretical explanation of the techniques to be carried out, followed by the realization of the participants in controlled conditions that facilitated their learning, and then disruptors were introduced and stress level increased. After training, they conducted a simulation melee exercise with eight different melee situations based in actual operations areas to evaluate their performance, psychophysiological response, and the utilization of techniques learned. The exercise simulates melee combat situation that occurs in actual theatres of operations. The situations were as follows:
1 Aggression in which participants must repel using upper body and lower body strike techniques.
2 Defence against a stabbing.
3 Defence against upper body attack and control with a luxation technique.
4 Unexpected knife attack from behind. 5 Attack by surprise in which they are strangled, must be released, and perform an immobilization technique.
6 Shackling a subject.
7 Scraping of an enemy with a pistol and control him with an immobilization technique.
After each situation, HR was recorded by a polar v800 heart rate (HR) monitor and melee combat performance, and the utilization of techniques learned was recorded in video and evaluated by three experimented instructors as previous studies .
In order to complete the Objective 1, before and immediately after the simulation, the following parameters were measured in the following order as in previous studies (Clemente-Suárez et al., 2016; R. Delgado-Moreno et al., 2017; Sánchez-Molina et al., 2017; TorneroAguilera et al., 2017 ):
• Rated of perceived exertion by the Borg 6-20 scale Stress subjective perception by a 0-100 scale.
• Body temperature (BT) with a digital infrared thermometer (Temp Touch; Xilas Medical, San Antonio, TX).
• Blood oxygen saturation (BOS) and HR by a pulse oximeter (PO 30 Beurer Medical).
• Blood lactate concentration taking a sample of 5-μl capillary blood from a finger of subjects and analysed with the Lactate Pro Arkay, Inc. system (Kyoto, Japan).
• Cortical arousal trough the Critical Flicker Fusion Threshold (CFFT) in a viewing chamber (Lafayette Instrument Flicker Fusion Control Unit Model 12021) following the procedures conducted in previous studies .
• In order to complete the Objective 2, participants were divided in two groups by their performance, HPG (n: 10) and lower performance group (LPG, n: 9). Then variables of psychophysiological response were compared between groups. To achieve Objective 3, differences between HPG and LPG in the utilization of techniques learned were analysed.
To complete Objective 4, a postsimulation questionnaire was administered individually to participants. In this questionnaire, they were asked for the duration of the simulation, the auditory stimulus, the visualization of civilians, and specific military objects as weapons remembered. 
| Statistical analysis
| RESULTS
The simulation melee exercise produced a significant increase in stress and exertion perception, HR, and lactate in both study groups, isometric hand strength and squat jump only significant increases in LPG and cortical arousal (CFFT) significant increases in HPG (Table 1) .
Regarding the HRV parameter, HPG presented a significant difference in all parameter analysed in the basal and manoeuvre moments, and a significant higher value of LF/HF ratio than LPG in the basal sample (Table 2) . Table 3 shows the HR, task performance mark, and studied technique mark of both groups during the situations that occurred in the manoeuvre. Significant differences between groups were found in different situations and in the situation promethium. 
| DISCUSSION
The aim of the present study was to analyse the efficiency of a specific melee training program. The initial hypothesis that participants with lower psychophysiological response would archive higher task performance was not confirmed, because HPG presented a significantly higher HR than LPG, and time perception and memory presented no differences between groups. The hypothesis that participants with higher task performance would present a higher utilization of techniques learned was confirmed, because HPG presented a significant higher mark in the studied techniques.
After the melee exercise simulation, a significant increase in both stress and perceived exertion, with no differences between the two study groups was found. The exposition to this stressful context elicited an increase in phylogenetic survival system activating the fight- This result is contrary to the previous research because increase in BT is ligated to an increase in BOS (Sinex, 1999) and could be related with the anxiogenic response produced by the melee exercise simulation (Guglielmi, Sánchez, Jurado-Gámez, Buela-Casal, & Bardwell, 2011) . This increase in organic resources by the activation of fight-or-flight response produced an increase in strength manifestation due to the increment in brain efferences to the muscle, enabling the increase in neuromuscular function (Zatsiorsky & Kraemer, 2006) . This fact could be also related to the maintenance or increase (LPG and HPG, respectively) of cortical arousal, because the number of cortical efferences to control muscle contraction was not decreased, and muscular capabilities continue to be operative Note. Between parenthesis p values lower than 0.05 versus LPG. HF: normalized high frequency band; HPG: higher performance group; LF: normalized low frequency band; LPG: lower performance group; PNN50: percentage of differences between adjacent normal R-R intervals more than 50 ms; RMSSD: squared differences between adjacent normal R-R intervals. Poincaré plot standard deviations of the scattergram SD1 and SD2.
The analysis of autonomic modulation showed an intense anticipatory stress response, as the low HF and high LF reported, fact related with an increased sympathetic nervous system activation , 2017) . This anticipatory anxiety response was also observed in combat athletes and swimmers before competition and training (Clemente-Suárez & Arroyo-Toledo, 2017; Salvador, Suay, GonzalezBono, & Serrano, 2003) . This response is due to combat that is interpreted as a threat suggesting a potential danger to personal integrity or self-esteem and low confidence in one's ability to cope with the threat. Individuals who consistently experience anxiety in stressful encounters in social, test, and sporting areas (Wilson & Eklund, 1998 ) anticipate failure and negative evaluation and interpret such negative outcomes as significant threats to self-identity or self-esteem (Skinner & Brewer, 2002) . Possibly the different contexts, training, and experience of the TABLE 3 Hear rate, execution, and studied technique mark in the different situations of the melee combat simulation analysed Note. Between parenthesis p values lower than 0.05 versus LPG. HPG: higher performance group; HR: heart rate; LPG: lower performance group; TPM: task performance mark; UST: used studied technique. subjects analysed could be the explanation but allow us to think that present operative training could be an optimal tool to improve cogni- 
| Limitation of the study
The principal limitations of this study were the small number of participants, limited by the difficulty to keep a higher number of soldiers out of their habitual duty to conduct the research, and the no control of stress hormones as cortisol and alpha amylase during the melee exercise to control the hormonal stress response.
| Practical application
Present results could be used to improve operative training as well as combat sport training and could be also used in profession conducted in high stress context as police, firefighters, or biomedical positions where personnel must face high pressure situations (as surgeon, emergency personnel, etc).
| CONCLUSION
A specific melee combat training program induced different modifications in psychophysiological and task performance depending on the level of studied technique used. Higher performance participant presented a significantly higher cardiovascular response than lower performance participants, and time perception and memory presented no differences between groups, also HPG presented a significant higher use of studied techniques.
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